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Case Study: AS Nymo s
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« Construction Yard with main office in Grimstad, Norway
-~ * Just above 200 employees

~+ Main market: EPC of 1,000-4,000 tonnes highly complex
modules for the offshore oil and gas industry
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Research Domain L5 TN

Piping Scope:
- 114 Ton
- Approx. 900 line numbers

- Approx. 23 km pipes -
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Motivation for research

On average, more than 50% hour overrun
compared to plan during piping installation on the
four major projects over the past ten years

Earlier studies indicates 31 % waste during
installation

Two studies links 11 % of this waste directly to the
handover

A potential of reducing 4,800 hours, or 3.1mill
NOK during installation (other synergies not
included)
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Research questions

* What are the main impact factors
causing confusion and misinformation in
the installation handover format?

 How can the new knowledge about the
main impact factors contribute to make
the handover format more correct,
intuitive, and usable for the receiving
stakeholders?

11



Research methodology
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Understanding Slide

1/7

Stakeholder analysis

Before start of . Prepare Questions
: e Identify ; g
the investigation —»| 5 for interviews
; ; stakeholders :
(previous slide) (next slide)
- 2

Perform stakeholder analysis

Stakeholders to be informed
General involvement to gather impression

Installation Operators
Piping Engineers
Shop Engineers

Interview of a selected few (approx. 10%)

Involved stakeholders
Detailed involvement among all available personnel

Installation Supervisors
Piping Engineer Lead
Shop Engineer Lead

Interview of a all leaders and 80% of foremen

Affected by the handover

Prefabrication Supervisors Planner

(approx. 10%)

Stakeholders to be briefed Stakeholders with feedback

Generally briefed when important Detailed briefed for feedback during research
Project Controller Pressure Test Supervisors |Engineering Lead

Storage Responsible Weld Controller Innovation Lead

Logistics Responsible Document Controller Fabrication Lead

Painting Supervisors Procurement Lead

General briefing of those who where interested Interview of a all

IT Systems Lead

Influence on handover
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Understanding Slide

2/7 Interview preparations v
\
Identify Prepare Perform
stakeholders > Questions for . Z'catzzr:::ul ts »  Interviews
(previous slide) interviews P (next slide)

l

l

Questioner:

- What do you think of the current state of the handover?
- What do you think is good with the handover?
- What do you think could greatly improve the handover?

- In a perfect world and a distant future, what should the
handover look like?

- Any other mput that might be helpful?

Expected results:

- The handover should only contain relevant info

- The system should be set up to reduce the number of
revisions

- The handover should be mainly digitized

- The content of each handover should be visualized
instead of using printed pictures from 3D
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Understanding Slide _ _
3/7 Results of interviews &

Elaborate Perform

: : Interviews
(previous slide)

expected results —» =

Analyze results

Identify main
» impact factors
(next slide)

Common requirements:

Results:

The handover contains too much insignificant information that causes confusion
The handover revisions are too frequent and causes confusion
The execution dates in the handover are outdated, so the plan does not work

o

Administrative and Engineering
requirements:

the way forward

To keep control and flow, digitizing is

— >

. /

"'\—\.\_\_\_‘_'__:—""'-F-—J

/[ Stakeholder
| requirements
| for improving
\the handover/

-

\
e

/

Construction Requirements:

The digitizing of the handover should
be kept to a minimum due too much
foreign personnel that does not know
the systems or even English
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Understanding Slide

18t research question

Analyze results | | Identify main
(previous slide) | | impact factors

Identify
Handover
content
(next slide)

First Research question:

- What are the main impact factors causing confusion and misinformation in the installation
handover format?

Analyze of interviews gave this answer:
- Amount of insignificant information

- Amount of pages in the handover

- Number of revisions

Second Research question:
- How can the new knowledge about the main impact factors contribute to make the handover
format more correct, intuitive, and usable for the receiving stakeholders?

Starting tasks:

- Understand the content of the handover

- Understand the usability of the information elements in the handover
- Understand the reasons for revisions
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Understand
5/7

ing Slide

Results of handover content analysis

Cont

- The largest project over the last eleven years had 196 unique installation handovers with 318 additional revisions
- The total amount of pages for the last revision of the 196 installation handovers are 8,879.
- The total amount of pages including the 318 additional revisions is 28,582.

ent in each category:
Handover Categories ;a::ﬂo:hq In percent
ﬁ 1. FrontPage & Content overview 1187 14 %
. Piping 1SO drawings 1082 12 %
. Pipe Support drawings 3038 34%
. 3D Model pictures 1254 14 %
. Welding Procedures 450 5%
. Torque & thread seal requirements 284 3%
. Piping & Instrument Diagrams 307 4%
. Material Take Offs 210 2%
. Standard support details 552 6%
. 10. Structural and Mechanical Layout 286 3%
B 11 other 229 3%
|Total pages 8879  100%

Identify main Identify Identlf?r
- Information
impact factors e Handover
(previous slide) content Eaneons
P (next slide)
h J
Scope:
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Understanding Slide

6/7

Information elements usability

Identi . . . -
by Identify Review with Identify Causes
Handover 2 2 I
SR »  Information main » for Revisions
: . Elements stakeholders (next slide)
(previous slide)
v 4 v
Value of information elements:
Content category The zero Information | Information | Information
measurement | elements elements elements
for number of | required in | that may be | that are not
information a paper digitized required
elements format
1. FrontPage & Content overview 17,640 196 16,072 1,372
2. Piping ISO drawings 129,840 83,334 19.476 27,050
3. Pipe Support drawings 133,672 3,038 106,330 24,304
4. 3D Model pictures 10,032 10,032 0 0
5. Welding Procedures 8.100 450 0 7.650
6. Torque & thread seal requirements 24,992 3,408 3,408 18.176
7. Piping & Instrument Diagrams 23,946 23,946 0 0
8. Material Take Offs 6,048 5,640 408 0
9. Standard support details 3312 3312 0 0
10. Structural and Mechanical Layout 2,288 2,072 216 0
11. Other 3,378 2,383 900 95
Total amount 363,248 137,791 146,810 78,647
Each category in percentage 100% 38% 40% 22%




Understanding Slide

7/7
Identify
Information _| Identify Causes
Elements | for Revisions
(previous slide)

¥

|dentification of causes for revisions

Exploration
(next slide)

Value of information elements:
- Results of 100/318 checks at random

Fourth Priority

Main Cause Priority | Categories Sample | Standard
results | deviation
First Priority Has to be in paper format (External) 16 +4.,0
Second Priority Has to be in paper format (Internal) 24 +4.9
Third Priority May be digitized 27 £ 5,2
May be avoided 33 £5.7
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Exploration
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Exploration
Slide 1/1

Mitigations to main impact factors

Conclud
Understanding Explore data . - Sipare e Optimization
. . Discussion main impact .
(previous slide) collected R (next slide)
factor mitigations
Understanding summary:
- Potential of digitizing 40% of information elements
- Potential of removing 22% of information elements
- Potential of avoiding 60% of revisions
Mitigation actions for main impact factors:
Mitigating actions Research results Impact factors
/-‘_
[ Amount of
- P T T Mitigates »  insignificant
Digitized
Digitize ( W s
handover Research resulted in—){ infurmatiu-n
rarE l elements =
A T — \mi%_pf
/" content A /" Physical
category review L Research revisions Number of
with main onchided resulted in reduced by itigates revisions
\_stakeholders - 60%
s = /" Removed
Eardovas " h hed| information
i asearcn resuited in elements = Rnohntat
- 22% Mitigates :l pages in the
handover
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Optimization
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Optimization

Slide 1/3 Improvement Analysis Results

Exploration Improvement Gather feedback : EIspars Prepare Remex:u
: ) > ) - improvement > ) . »  suggestion
(previous slide) analysis and adjust ] questionnaire :
suggestion (next slide)
Imprvment estimats:
- Combined 1,187 Piping Isometric data and other data into 737 Installation Isometric
- Potential of reducing overall documents in handovers from 8,879 to 3,242 exculding revisions
- Potential of reducing overall documents in handovers from 28,582 to 7,203 including revisions
Estimated information elements and number of pages in new handover format
nformation Pages in Pages in
Updated Handover Categories elements in - - : 1
revi: revision |percent 7,
first revision
';f-‘ 1. Piping installation 1SOs 88 456 737 23 %
[ 2. 30 Model pictures 10 032 1254 30%| 4
B Piping & Instrument Diagrams 23 946 307 9 %

] 4 Standard support details 3312 551 17 %

. 5. Structural Layout Drawings 2072 259 8%

-~ 3

| 6. other 2383 134 4%

Total pages 130 201 3242 100% 2
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Opt| m |Zat|0n Handover Categories i e In percent
Slide 1/3 -
[ 1. FrontPage & Content overview 1187 14 %
2. Piping 150 drawings 1082 12 %
3. Pipe Support drawings 3038 34%
Exploration Improver _ :
g ; ' D 4. 3D Model pictures 1254 14 %
(previous slide) analys| _
. 5. Welding Procedures 450 5%
¢ ._:J 6. Torque & thread seal requirements 28R4 3%
= . 7. Piping & Instrument Diagrams 307 4%
Imprvment estimats B 8. Material Take Offs 210 2%
T Cﬂmb"?Ed 1,187 P'Iplng Is . 9, standard support details 552 6%
f Pﬂtent!al of rEdUE!ng o . 10. Structural and Mechanical Layout 286 3%
- Potential of reducing ove B 11 other - -
- = - '
Estimated informatid  To@pees R
iiprmadon Pages in Pages in
Updated Handover Categories elements in - -
revi: revision |percent
first revision

1. Piping installation 1SOs 88 456 737 23 %
2. 3D Model pictures 10032 1254 39%
3. Piping & Instrument Diagrams 23 946 307 9 %
D 4. Standard support details 3312 551 17 %
. 5. Structural Layout Drawings 2072 259 8%
| 6. Other 2 383 134 4%
Total pages 130 201 3242 100 %

R
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Optimization

Slide 2/3 New Installatlon Handover Example KN
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Optimization

Slide 3/3 Questionnaire Results o
u::t‘::::\eaire N Review _| Gather feedback Verification
e : suggestion “|and calculate NPS (next slide)
(previous slide)
v
Results for feedback:
Do you think the new handover can...

...make the information more accessible? NPS=31.3

..reduce the overall work? NPS= 0.0

...reduce the amount of revisions? NPS=125

...make it easier to see the cause of a revision? NPS=313

...lead to less misunderstandings? NPS=18.8

0% 25%  50% 75% 100%
Very unlikely Unlikely Neutral Likely Very likely NA
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Verification

Before start
of the > Understanding —{ Exploration > Optimization Verification
investigation
_| Identified L Identify Identify Explore data L Improvement L Prepare
| problems stakeholders | — Handover H collected analysis experiment
¥ content v - for hypothesis
Prepare Discussion Gather v
Questions for Identify feedback and Execute the
interviews —»{ Information o adjust experiment
v Segments Conclude on v «
Elaborate ¥ £ main impact Prepare Analyze
expected res. Review with factor B improvement results
- main mitigations suggestion -
Perform stakeholders v Gather
Interviews Prepare feedback and
- Identify questionnaire adjust
Analyze results| [ Causes for |- v y
Revisions Review Conclude
suggestion
Identify main ¥ -
impact factors | Gather Future
feedback and research
calculate NPS




Verification
Slide 1/2
Optimization P.repare Execute the
: : » experimental For )
(previous slide) e experiment

Experiment Method e

_| Analyze results

Y

Statment: The Increased intuitiveness and usability of the new handover
layout will decrease the time the receiving stakeholders use to locate the

information the seek

[
Test 1: Test 1:
Answer questions Answer questions
in regards to in regards to new
original handower handover

_ / Note down /
v time spent / v
Test 2: Test 2:

Answer questions Answer questions
_ / Note down /

in regards to new in regards to
r / time spent / h -

handover original handover
Gather feedback Gather feedback

(next slide)

Predefined set of rules:

If the time spent on the old
handover is less or equal than the
new handover, the hypothesis is
assumed false

If the time spent on the old
handover is between 0 and 10%
more than the new handover, the
hypothesis is inconclusive

If the time spent on the old
handover is greater than 10% of
the new handover, the hypothesis
IS assumed true
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Verification
Slide 2/2

Execute the
; Gather feedback Conclude
experiment » Analyze results . .
: : and adjust (next slide)
(previous slide)
Results for experiment:
Time spent (In Minutes) Right answers (13 Questions)
44
43 [ a1 13 L= R & 1212 13
36 11 Il S
10 10 9
28 9 = 8
21 23 22 7
14 13 14 . E
9
i T 1T sl DR e
. . [
Operator Installation Field Operator Operator MC Operator Installation Field Operator Operator MC
Apprentice Supervisor Engineer #1 #2 Engineer Apprentice Supervisor Engineer #1 #2 Engineer
[[] Group A: Original Layout [_]Group A: New Layout  [_] Group B: Original Layout [_] Group B: New Layout
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Conclusion f”\

Gather feedback
and adjust > Conclude

(previous slide)

» Future Research

First Research question:
What are the main impact factors causing confusion and
misinformation in the installation handover format?

Main impact factors:
- Amount of insignificant information
- Amount of pages in the handover
- Number of revisions

Second Research question:

How can the knowledge about the main impact factors
contribute to make the handover more correct, intuitive, and
usable for the receiving stakeholders?

Supporting evidence indicates:

- A potential of reducing the impact factors by as much as 60%
- A potential of reducing the time spent for receiving
stakeholders to locate the information the seek by 67%
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